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Volumes 48-51  
A 
Acceptors 
binary cellular, one-dimensionah incom- 
pleteness theorem for, 50, 185 
Additive-error-correcting codes 
over integer alphabets, spectral enumer- 
ators for, 48, 193 
Adjunct grammars 
tree, extension, 51, 248 
Algebraic languages 
nonrational, and unary languages, 48, 49 
Algebraic properties 
fuzzy sets, under new operation "drastic 
product" and "drastic sum," 50, 160 
Algebras 
unwind property, 50, 91 
Alphabets 
integer, spectral enumerators for additive- 
error-correcting codes over, 48, 193 
Announcement 
computational linguistics, 9th conf.: call 
for papers, 48, 94 
Approximation 
dyadic sampling, for non-sequency-timited 
signals, 49, 199 
sampling series, continuous weak sense 
stationary processes, 50, 228 
Arcs 
three-dimensional, definition and charac- 
terization, 50, 119 
Array 
tesselation, one-dimensional: propagation 
of repeated pattern, 48, 211 
Attribute grammars 
passes and paths, 49, 125 
Attributes 
binary-valued, selected query set: filing 
schemes and redundancies, 50, 23 
Automata 
cellular 
one-dimensional binary cellular accep- 
tors, 50, 185 
triangle, 48, 54 
deterministic linear bounded tree, in tree 
adjunct grammars, 51, 248 
parallel and two-way, on directed ordered 
acyclic graphs, 49, 10 
symmetric 
multithreshold, proof of cyclic behavior, 
51, 95 
threshold, convergence, 51, 98 
co-Automata 
theory, combinatorial pproach, 48, 261 
B 
Balanced multiple-valued filing scheme 
of order ( t -  1), using difference vectors, 
50, 34 
Behavior 
cyclic, of multithreshold symmetric 
automata: proof, 51, 95 
production system, inferring control 
structures from, 51, 275 
Binary cellular acceptors 
one-dimensional, incompleteness theorem 
for, 50, 185 
Binary D0L systems 
equivalence problem for, 50, 276 
Binary linear code 
meeting Griesmer bound, characterization, 
50, 128 
Binary matrices 
in construction of nonlinear codes, 48, 70 
Binary-valued attributes 
selected query set, filing schemes and 
redundancies, 50, 23 
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Block definition 
and process definition of distortion-rate 
functions for stationary ergodic 
sources, proof of equivalence, 51, 45 
Bound 
Griesmer, codes meeting: characterization, 
50, 128 
modification, for perfect codes in Lee- 
metric, 49, 109 
C 
Capacity 
channels with Gaussian and non-Gaussian 
noise, 51, 153 
Catenative schemes 
local, simulation by D0L schemes, 49, 64 
Causal nets 
and deterministic computation, 51, 1 
Cavities 
defined for subsets of three-dimensional 
arrays, 50, 119 
Cell-assemblies 
threshold nets and, 49, 239 
Cellular acceptors 
binary, one-dimensional: incompleteness 
theorem for, 50, 185 
Cellular automata 
one-dimensional binary cellular acceptors, 
50, 185 
triangle, 48, 54 
Cellular computers 
reconfigurable, 50, 64 
Channels 
asymmetric, group-theoretic codes for, 49, 
1 
capacity, with Gaussian and non-Gaussian 
noise, 51, 153 
Codes 
additive-error-correcting, over integer 
alphabets: spectral enumerators for, 
48, 193 
error-correcting, for asymmetric hannel, 
49, 1 
finite elementary, team tournaments and, 
48, 11 
group-theoretic, for asymmetric hannels, 
49, 1 
in Lee-metric, perfect: modification of 
Elias-bound and nonexistence 
theorems for, 49, 109 
meeting Griesmer bound, characterization, 
50, 128 
nonlinear, construction, 48, 70 
Coding 
pattern, in orchard scheme, 51, 209 
Coloring problem 
general, complexity, 51, 128 
Combinatorial pproach 
to theory of og-automata, 48, 261 
Communication time 
in cellular computers, 50, 64 
Complement 
of finite index matrix language is context 
sensitive, 51, 188 
Computation 
deterministic, ausal nets and, 51, 1 
Computed functions 
and fixpoints of nondeterministic recursive 
definitions, relationship, 50, 13 
Computers 
cellular, reconfigurable, 50, 64 
Computing 
fault-tolerant, schemes for: comparison 
of modularly redundant and 
t-diagnosable systems, 49, 212 
Concept of state 
in decentralized control, 50, 1 
Congruences 
for abstract feedback systems, 51, 20 
Connectedness 
defined for subsets of three-dimensional 
arrays, 50, 119 
Construction 
nonlinear codes, 48, 70 
Context-free 
grammars, left universal: and 
homomorphic characterizations of 
languages, 50, 110 
languages, geography, 49, 91 
Context-sensitive 
complement, of finite index matrix 
language, 51, 188 
Control 
decentralized, concept of state in, 50, 1 
structures, inference from behavior of 
production system, 51, 275 
system 
abstract, and feedback, 51, 20 
output (dynamic) stabilizers for, 51, 105 
Convergence 
symmetric threshold automata, 51, 98 
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Curves 
three-dimensional, definition and charac- 
terization, 50, 119 
Cyclic behavior 
multithreshold symmetric automata, proof, 
51, 95 
Death 
word survival in propagating Markov 
deterministic tabled 0L system, 48, 
80 
De-Bruijn sequences 
synthesis, 49, 81 
Decentralized control 
concept of state in, 50, 1 
Deterministic computation 
causal nets and, 51, 1 
Deterministic 0L schemes 
and locally catenative schemes, complete 
simulation, 49, 64 
Deterministic 0L systems 
binary, equivalence problem for, 50, 276 
Deterministic tabled 0L systems 
Markov, life and death of words in, 48, 80 
Difference vectors 
use in balanced multiple,valued filing 
scheme of order ( t -  1), 50, 34 
Digital images 
three-dimensional, surface, 51, 227 
Digital topology 
three-dimensional, 50 119 
Directed ordered acyclic graphs 
parallel and two-way automata on, 49, 10 
Distortion-rate functions 
for stationary ergodic sources, equivalence 
of block definition and process 
definition, 51, 45 
DOL, see  Deterministic 0L 
Duality 
theory between reachability and obser- 
vability, for linear systems over 
arbitrary rings, 50, 85 
E 
Elementary codes 
finite, team tournaments and, 48, 11 
Elias-bound 
in Lee-metric, modification to improve 
bounds for some code parameters, 49, 
109 
Enumerators 
spectral, for additive-error-correcting 
codes over integer alphabets, 48, 193 
Equality sets 
unary multiple, languages of rational 
matrices, 50, 199 
Equivalence 
block definition and process definition of 
distortion-rate functions for sta- 
tionary ergodic sources, proof, 51, 45 
problems 
for binary D0L systems, 50, 276 
for mappings on infinite strings, 49, 52 
Ergodic sources 
stationary, distortion-rate functions for: 
equivalence of block definition and 
process definition, 51, 45 
Error-correcting codes 
for asymmetric channel, 49, 1 
Extended 0L forms 
fixed, terminal fixed, and nonterminal 
fixed interpretations, 48, 119 
Extended 0L languages 
class, translational theorem for, 50, 175 
Fault-tolerant computing 
schemes for, comparison of modularly 
redundant and t-diagnosable systems, 
49, 212 
Feedback 
systems, abstract: homomorphisms and 
congruences for, 51, 20 
Filing scheme 
balanced multiple-valued, of order ( t -  1): 
using difference vectors, 50, 34 
design for selected query set on binary- 
valued attributes and redundancies, 
50, 23 
Finite 
elementary codes, team tournaments and, 
48, 11 
graph-acceptors and regular graph- 
languages, 50, 242 
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index matrix language, complement is 
context sensitive, 51, 188 
languages, predecessors, 50, 259 
Fixed interpretations 
extended 0L forms, 48, 119 
Fixpoints 
and computed functions of nondeter- 
ministic recursive definitions, 
relationship, 50, 13 
Functions 
computed, and fixpoints of nondeter- 
ministic recursive definitions: rela- 
tionship, 50, 13 
distortion-rate, for stationary ergodic 
sources: equivalence of block 
definition and process definition, 51, 
45 
fuzzy switching, representation and 
enumeration, 51, 216 
numerical, properties: monotonicity, inver- 
tibility, piecewise linearity, and 
differentiability, 48, 147 
realized by consistent sequential machines, 
48, 147 
switching, constructed by Ga|ois extension 
fields, 48, 95 
Fuzzy 
relations, properties, 50, 160 
sets, and operations, 48, 30; 50, 160 
switching functions, representation and 
enumeration, 51, 216 
Galois fields 
extension, switching functions constructed 
by, 48, 95 
trinomials x n +x  2 + 1 and x 8re3 +x k + 1 
irreducible over GF(2), 50, 58 
Gaussian noise 
capacity of channels with, 51, 153 
Generators 
De-Bruijn sequence, design, 49, 81 
Geography 
context-free languages, 49, 91 
Geometry 
digital, three-dimensional images: surface, 
51, 227 
Grammars 
attribute, passes and paths, 49, 125 
left universal context-free, and 
homomorphic characterizations of 
languages, 50, 110 
nonexpansive, and rational power series: 
characterization, 48, 109 
sequential, continuous and parallel, 48, 
221 
tree adjunct, extension, 51, 248 
Grammatical families 
finite, predecessors, 50, 259 
Graph-acceptors 
finite, model: and regular graph-languages, 
50, 242 
Graph-languages 
regular, finite graph-acceptors and, 50, 
242 
Graphs 
directed ordered acyclic, parallel and two- 
way automata on, 49, 10 
and general coloring problem, 51, 128 
Griesmer bound 
codes meeting, characterization, 50, 128 
Group-theoretic codes 
for asymmetric channels, 49, 1 
H 
Holes 
defined for subsets of three-dimensional 
arrays, 50, 119 
Homomorphisms 
and congruences for abstract feedback 
systems, 51, 20 
Hypercodes 
and semi-discrete languages, 51, 174 
I 
Identification 
regular languages, number of queries 
needed for, 51, 76 
Images 
digital, three-dimensional: surface, 51, 227 
Incompleteness theorem 
for one-dimensional binary cellular 
acceptors, 50, 185 
Infinite strings 
mappings on, equivalence problems for, 
49, 52 
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Information 
capacity of channels with Gaussian and 
non-Gaussian oise, 51, 153 
parametric measures, from non-parametric 
measures and information matrices, 
51, 193 
Integer alphabets 
spectral enumerators for additive-error- 
correcting codes over, 48, 193 
K 
Kleene's theorem 
generalization, and nondeterministic struc- 
tured programming, 51, 146 
t_ 
Languages 
algebraic, nonrational: and unary 
languages, 48, 49 
context-free, geography, 49, 91 
derivation dags, closure properties, 49, 10 
extended 0L class, translational theorem 
for, 50, 175 
finite, predecessors, 50, 259 
homomorphic haracterizations, universal 
context-free grammars and, 50, 110 
matrix, finite index: complement is context 
sensitive, 51, 188 
of rational matrices, unary multiple 
equality sets, 50, 199 
regular, identification: number of queries 
needed for, 51, 76 
semi-discrete, and H-bounded, 51, 174 
string, and triangle cellular automata, 48, 
54 
unary, algebraic languages and, 48, 49 
Lee-metric 
modification of Elias-bound and nonex- 
istence theorems for perfect codes in, 
49, 109 
Life 
and death in Markov deterministic tabled 
"0L systems, 48, 80 
Lindenmayer systems 
stochastic version, properties, 48, 1 
Linear systems 
over arbitrary rings, duality theory 
between reachability and obser- 
vability, 50, 85 
M 
Machines 
sequential, consistent: functions realized 
by, 48, 147 
Mappings 
on infinite strings, equivalence problems 
for, 49, 52 
Markov deterministic tabled 0L systems 
life and death of words in, 48, 80 
recurrent words, 51, 88 
Matrices 
binary, in construction of nonlinear codes, 
48, 70 
information, parametric measures of infor- 
mation from, 51, 193 
rational, languages of: unary multiple 
equality sets, 50, 199 
Matrix language 
finite index, complement is context 
sensitive, 51, 188 
Model 
graph-acceptor, 50, 242 
term, for synchronous processes, 51, 58 
Modularly redundant system 
comparison with t-diagnosable system, for 
fault-tolerant computing, 49, 212 
Monoid 
completely ordered, and generalization of
Kleene's theorem, 51, 146 
Multithreshold symmetric automata 
proof of cyclic behavior, 51, 95 
Nets 
causal, and deterministic computation, 51, 
1 
threshold, and cell-assemblies, 49, 239 
Network 
approach to computation, 51, 1 
Noise 
Gaussian and non-Gaussian, capacity of 
channels with, 51, 153 
Nondeterministic programming 
structured, generalization of Kleene's 
theorem and, 51, 146 
Nondeterministic recursive definitions 
relationship between computed functions 
and fixpoints of, 50, 13 
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Nonexistence theorems 
for perfect codes in Lee-metric, 49, 109 
Nonexpansive grammars 
and rational power series, characterization, 
48, 109 
Non-Gaussian oise 
capacity of channels with, 51, 153 
Nonlinear codes 
construction, 48, 70 
Nonlinear egulation 
abstract, conditions for, 51, 105 
Non-parametric measures 
parametric measures of information 
obtained from, 51, 193 
Non-sequency-limited signals 
dyadic sampling approximations for, 49, 
199 
Numerical functions 
properties: monotonicity, invertibility, 
piecewise line arity, and differen- 
tiability, 48, 147 
, O 
Operations 
fuzzy sets and, 48, 30; 50, 160 
Orchard scheme :, 
coding pattern, new, 51, 209 
p 
Parallel 
and two-way automata, on directed 
ordered acyclic graphs, 49, 10 
Parallelism 
and cellular computers, 50, 64 
Parametric measures 
of information, from non-parametric 
measures and information matrices, 
51, 193 
Passes 
and paths of attribute grammars, 49, 125 
Paths 
passes and, of attribute grammars, 49, 125 
Pattern 
coding, in orchard scheme, 51, 209 
replication, continual, 48, 211 
Performance 
stability, stochastic quantization for, 49, 
171 
Predecessors 
finite languages, 50, 259 
Process definition 
and block definition of distortion-rate 
functions for stationary ergodic 
sources, proof of equivalence, 51, 45 
Processes 
random, sampling series approximation, 
50, 228 
synchronous, term model for, 51, 58 
Production system 
behavior, inferring control structures from, 
51, 275 
Programming 
nondeterministic structured, generalization 
of Kleene's theorem and, 51, 146 
Propagating unary stochastic Lindenmayer 
systems 
properties, 48, 1 
O 
Quantization 
stochastic, for performance stability, 49, 
171 
Queries 
needed for identification of regular 
languages, 51, 76 
Query set 
selected, on binary-valued attributes: filing 
schemes and redundancies, 50, 23 
R 
Random processes 
sampling series approximation, 50, 228 
Rational matrices 
languages of, unary multiple equality sets, 
50, 199 
Rational power series 
and characterization of nonexpansive 
grammars, 48, 109 
Recurrent words 
in T0L systems, 51, 88 
Recursive definitions 
nondeterministic, relationship between 
computed functions and fixpoints of, 
50, 13 
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Redundancies 
filing schemes and: for selected query set 
on binary-valued attributes, 50, 23 
Regular languages 
identification, number of queries needed 
for, 51, 76 
Regulation 
nonlinear, abstract: conditions for, 51, 105 
Replication 
pattern, continual, 48, 211 
Rings 
arbitrary, linear systems over: duality for, 
50, 85 
S 
Sampling approximations 
dyadic, for non-sequency-limited signals, 
49, 199 
Sampling series 
approximation, continuous weak sense 
stationary processes, 50, 228 
Semi-discrete languages 
H-bounded, 51, 174 
Sequential and parallel grammars 
notions of symmetric context and 
generative determinism of a grammar, 
48, 221 
Sequential machines 
consistent, functions realized by, 48, 147 
Sets 
fuzzy, and operations, 48, 30; 50, 160 
unary multiple equality, languages of 
rational matrices, 50, 199 
Signals 
non-sequency-limited, yadic sampling 
approximations for, 49, 199 
stochastic stationary analog, quantizers for 
performance stability, 49, 171 
Simulation 
comptete D0L schemes, 49, 64 
Sources 
ergodic, stationary: equivalence of block 
definition and process definition of 
distortion-rate functions for, 51, 45 
Spectral enumerators 
for additive-error-correcting codes over 
integer alphabets, 48, 193 
Stability 
performance, stochastic quantization for, 
49, 171 
State 
concept of, in decentralized control, 50, 1 
Stationary ergodic sources 
distortion-rate functions for, equivalence 
of block definition and process 
definition, 51, 45 
Stationary processes 
continuous weak sense, sampling series 
approximation, 50, 228 
Stochastic Lindenmayer systems 
properties, when restricted to one letter 
alphabet (USOL systems), 48, 1 
Stochastic quantization 
for performance stability, 49, 171 
String languages 
and triangle cellular automata, 48, 54 
Strings 
infinite, equivalence problems for 
mappings on, 49, 52 
Surface 
in three-dimensional digital images, 51, 
227 
Switching functions 
constructed by Galois extension fields, 48, 
95 
fuzzy, representation a d enumeration, 51, 
216 
Symmetric automata 
multithreshold, proof of cyclic behavior, 
51, 95 
threshold, convergence, 51, 98 
Synchronous processes 
term model for, 51, 58 
Systems 
linear, over arbitrary rings: duality theory 
between reachability and obser- 
vability, 50, 85 
Tabled 0L systems 
recurrent words, 51, 88 
t-diagnosable system 
comparison with modularly redundant 
system, for fault-tolerant computing, 
49, 212 
Team 
tournaments and finite elementary codes, 
48, 11 
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Term model 
for synchronous processes, 51, 58 
Tesselation array 
one-dimensional, propagation of repeated 
pattern, 48, 211 
Theorem 
Kleene's, generalization: and nondeter- 
ministic structured programming, 51, 
146 
translational, for class of E0L languages, 
50, 175 
Three-dimensional digital images 
surface, 51, 227 
Threshold automata 
symmetric, convergence, 51, 98 
Threshold nets 
and cell-assemblies, 49, 239 
Topology 
digital, three-dimensional, 50 119 
Tournaments 
team, and finite elementary codes, 48, 11 
Translational theorem 
for class of E0L languages, 50, 175 
Tree 
generating system, extended tree adjunct 
grammar, 51, 248 
Tree adjunct grammars 
extension, 51, 248 
Trinomials 
x n + x 2 + I and x 81~3 + x k + 1 irreducible 
of GF(2), 50, 58 
Two-way automata 
parallel and, on directed ordered acyclic 
graphs, 49, 10 
U 
Unary equality sets 
multiple, languages of rational matrices, 
50, 199 
Unary languages 
algebraic languages and, 48, 49 
Unary stochastic Lindenmayer systems 
properties, 48, 1 
Universal 
left, context-free grammars: and 
homomorphic characterizations of 
languages, 50, 110 
Unwind property 
in certain algebras, 50, 91 
V 
Vectors 
difference, use in balanced multiple-valued 
filing scheme of order ( t -  I), 50, 34 
W 
Walsh-Stieltjes transforms 
inversion formulas derived for, 49, 199 
Words 
in Markov deterministic tabled 
systems, survival, 48, 80 
recurrent, 51, 88 
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